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Table B-1.1
Scenario 1- General Residential Exposure

Pathway R1- Incidental Ingestion of Radionuclides in Soil

Equation for age -integrated (adult/child) receptors

Ci _ 120m da S —
G5 (P5) + () 1FSnaay (M) « B (3505) » ED- G091+ (0g)

yr
60m) * 2 (55)

Intake‘res—sol—lng. (pCi) =

200m m
gy RS, (Tyg) « ED,_.(6 yr) + IRS,_, (100 daé; ) « ED,_o(24yr))
IFS,_4; (120 ) =
r-adj day ED,(30 yr)
Where:

Variable Value
C, (UCL or maximum detected concentration in soil) pCi/g Site-specific
ED.., (exposure duration - resident adult) yr 24
EF, (exposure frequency - resident) day/yr 350
IRS, ; (soil intake rate - resident adult) mg/day 100
IRS; .. (soil intake rate - resident child) mg/day 200
IFS,.aqj (@ge-adjusted soil ingestion factor - resident) mg/day 120
ED... (exposure duration - resident child) yr 6
ED;, (exposure duration - resident) yr 30
T, (time-resident) yr 30

A (lambda decay constant) Isotopic-specific




Table B-1.2
Scenario 1- General Residential Exposure

Pathway R2- External Exposure to lonizing Radiation from Contaminants in Soil

C, (%Cl) s (1= e~4r) x ACF  EF, (

350 days
yr

1yr
365days

6O * AG)

)

) * ED,(30 yr) * [ET,_,(0.073) + (ET,_;(0.684) * GSF;(0.4))]

External res_sor—ext =

Where:
Variable Value
C, (UCL or maximum detected concentration in soil) pCi/g Site-specific

Slab size for ACF (Area Correction factor) m?

Default (isotope-specific)

EF, (exposure frequency-resident) day/yr 350
ED, (exposure duration-resident) yr 30
ET., (exposure time-outdoor resident) hr/hr 0.073
ET,, (exposure time-indoor resident) hr/hr 0.684
GSF; (gamma shielding factor-indoor)unitless 0.4
T, (time-resident) yr 30

A (lambda decay constant)

Isotopic-specific




Table B-1.3
Scenario 1- General Residential Exposure

Pathway R3- Inhalation of Contaminants in Airborne Particulates

Ci _ m? da
CSyes—solinh (”7) « (1 - eMr) « IFA,_oy (18m) « EF, (350 y—ry

« ET, (24 hr ) . <1day) . (1000g)

) * ED,.(30 yr) *

PEF (1111_;) day 24hr kg
Intakeres—so1-inn. (PCY) = 1
& Om) + AGy)
m?3 m3
m3\  IRA._. (10 W) *ED,_.(6 yr) + IRA,_, (20 W) * EDp_, (24 yr)
oy (mﬁ) - ED, (30ym)
Where:
Variable Value
C, (UCL or maximum detected concentration in soil) pCi/g Site-specific
IFA...q; (age-adjusted soil inhalation factor-resident) m®/day 18
EF, (exposure frequency-resident) day/yr 350
ED, (exposure duration-resident) yr 30
PEF (particulate emission factor) m*/kg 1.36E+09
ET, (exposure time-resident) hr/day 24
IRA.. (inhalation rate-resident child) m3/day 10
IRA..; (inhalation rate-resident adult) m3/day 20
ED.., (exposure duration-resident adult) yr 24
ED,.. (exposure duration-resident child) yr 6
T, (time-resident) yr 30
A (lambda decay constant) Isotopic-specific




Table B-1.4
Scenario 1- General Residential Exposure

Pathway R4- Ingestion of Contaminants in Tap Water

Equation for age -integrated (adult/child) receptors

Intakeyqrer—ing. (0CL) = Cy (p_a) * EF, (350 day ) * ED, (30 yr) * IFW;_qq; (1.8L)
L yr day
L L
W | (1.8 L ) _ ED,_. (6 yr) * IRW,_, (1 W) + ED,_,(24 yr) * IRW,_,(2 dTLy)
r-adj day ED, (30 yr)
Where:
Variable Value
C. (contaminant concentration in water) pCi/L Site specific
ED.., (exposure duration - resident adult) yr 24
ED... (exposure duration - resident child) yr 6
EF, (exposure frequency - resident) day/yr 350
IRW,_, (water intake rate - resident adult) L/day 2
IRW... (water intake rate - resident child) L/day 1
IFW,.aq4i (@ge-adjusted water ingestion factor - resident) L/day 1.8

ED, (exposure duration-resident) yr 30




Table B-1.5
Scenario 1- General Residential Exposure

Pathway R5- Inhalation of Contaminants in Tap Water

Equation for age -integrated (adult/child) receptors

Intakey,grer—inn. (pCI) = C,y (pTCL) « EF. (350 d;:' ) ¥ ED,(30 yr) * IFA,_qq; (18%) . 1((%) «ET. (%) . (;‘i‘g )
m3 m3
m3 ED,_. (6 yr) * IRA,_, (10 W) + ED,_,(24 yr) * IRAr_a(ZOW)
IFAy_qq; | 18 = 4 4
r-adj < day) ED, (30 yr)
Where:

Variable Value

C. (contaminant concentration in water) pCi/L Site specific

ED, , (exposure duration - resident adult) yr 24

ED,.. (exposure duration - resident child) yr 6

EF, (exposure frequency - resident) day/yr 350

IRA.; (water intake rate - resident adult) m3/day 20

IRA,; (water intake rate - resident child) m3/day 10

IFA:.aq4i (age-adjusted water ingestion factor - resident) m3/day 18

K (Andelman volatilization Factor) L/m® 0.5

ED, (exposure duration-resident) yr 30

ET, (exposure time-resident) hr 24




Table B-1.6
Scenario 1- General Residential Exposure

Pathway R6- Ingestion of Produce (Fruits and Vegetables) Grown in Contaminated Soil

Equation for age -integrated (adult/child) receptors

Intakeres—produce—lng. (pCi)
. (p_a) e (1= o) OFF 0y (17.5kg) 1V (9.1kg))  EF. (350 day) . ( 1yr ) « ED, (30 yr) * (10(?909) « TF, (‘”%) + CPF, (0.25)

g year year “yr ) " \365day k k

- 1
t,(yr) * 1 (y_T')
Where:
(IRE._, (w) « ED,_.(6 yr) + IRF._, (20.5 kg )*EDr_a(24yr))
IFF,_ oy (17_5 g ): year year
r-ad year ED,(30 yr)
and

3.8kg
kg ) ~ (IRV;—c (W
year)

k
) * ED._.(6 yr) + IRV,_, (10.4 yegr) * ED,_,(24yr))
ED,(30 yr)

IFV,_q; (9.1







Table B-1.6 (Contd.)

Scenario 1- General Residential Exposure

Pathway R6- Ingestion of Produce (Fruits and Vegetables) Grown in Contaminated

Soil- Continued.

Parameters for age -integrated (adult/child) receptors

Variable Value

C, (UCL or maximum detected concentration in soil) pCi/g Site-specific
IFF,..q; (age-adjusted fruit ingestion-resident) kg/yr 17.5
IFV,..q; ( age-adjusted vegetables ingestion-resident) kg/yr 9.1

EF, (exposure frequency-resident) day/yr 350

ED, (exposure duration-resident) yr 30

TF; (Soil to plant transfer factor) pCi/gram-plant per pCi/gram-soil

Isotope- specific

CPF, (Contaminated Plant Fraction-resident) unitless 0.25
IRF, (Ingestion of fruit rate-resident child) kg/year 5.4
IRF,., (Ingestion of fruit rate-resident adult) kg/year 20.5
IRV, (Ingestion of vegetable rate-resident child) kg/year 3.8
IRV,., (ingestion of vegetable rate-resident adult) kg/year 104
ED.., (exposure duration-resident adult) yr 24
ED... (exposure duration-resident child) yr 6

T, (time-resident) yr 30

A (lambda decay constant)

Isotopic-specific




Table B-1.7
Scenario 1- General Residential Exposure

Pathway R7- Inhalation of Ambient Air (without half-life decay)

Equation for age -integrated (adult/child) receptors

. pCi 24hr\  lday 18m?3 day
Intakeres—qir-inh.—no decay(pCl) = (g (ﬁ) * ET, <_> * ( ) * IFAr—adj —— | *EF, (350 ) * ED, (30 yT)

day 24hr day yr
m3 (IRA,_, (%) *ED,_.(6 yr) + IRA,_, (%) * ED,._,(24yr))
IFAr—aaj <18 day) - ED,(30 yr)
Where:
Variable Value
C, ( concentration in air) pCi/m3 Site-specific
IFA..qj (age-adjusted air inhalation factor-resident) m3/day 18
EF, (exposure frequency-resident) day/yr 350
ED, (exposure duration-resident) yr 30
ET, (exposure time-resident) hr/day 24
IRA.. (inhalation rate-resident child) m3/day 10
IRA,., (inhalation rate-resident adult) m*/day 20
ED.,., (exposure duration-resident adult) yr 24
ED,.. (exposure duration-resident child) yr 6




Table B-1.8
Scenario 1- General Residential Exposure
Pathway R8- External Exposure to lonizing Radiation in Ambient Air

(without half-life decay)

Equation for adult receptors

. 3 pCi 24hr lday day 1yr
Intakeyes—air—inh.-no decay Ci — yr)/m?®) = C4 (W) * ET, (—) * ( ) * EE, (350 ) * ED, (30 yr) * (

Yy
day 24hr yr 365day) * G5F,(1.0)

Where:

Variable Value

C, (concentration in air - submersion) pCi/m3 Site-specific
EF, (exposure frequency-resident) day/yr 350

ED, (exposure duration-resident) yr 30
ET,(exposure time-outdoor resident) hr/day 24
GSF,(gamma shielding factor-outdoor)unitless 1.0




Table B-2.1
Scenario 2- Farmer Exposure

Pathway R1- Incidental Ingestion of Contaminants in Soil

Equation for age -integrated (adult/child) receptors

pCi . 115mg day S —
o (Bg) » (1= e7n) = 1Ry (M) » B (350 ) « ED; (403 + (g

Intakef—sol—lng.(pCi) = 1
te(yr) * 4 (—)

yr
1rs;_, (2299, gp, (6 IRS;_o (100 *9) « ED;_, (34
s (115 mg) ~ (IRS¢_. ~day )* r—c(6y71) +IRS;_q day)* r—a(34y7))
f-ad] day) ED¢(40 yr)
Where:
Variable Value
C, (UCL or maximum detected concentration in soil) pCi/g Site-specific
ED;x., (exposure duration - adult farmer) yr 34
EF; (exposure frequency - farmer) day/yr 350
IRS;., (soil intake rate — adult farmer) mg/day 100
IRS;.; (soil intake rate — child farmer) mg/day 200
IFS; o4 (age-adjusted soil ingestion factor - farmer) mg/day 115
EDs.. (exposure duration — child farmer) yr 6
ED;s (exposure duration - farmer) yr 40
T; ( time-farmer) yr 40
A (lambda decay constant Isotopic-specific




Table B-2.2
Scenario 2- Agriculture Farmer Exposure

Pathway R2- External Exposure to lonizing Radiation from Contaminants in Soil

pCi _ 350 days 1yr
C, (7)*(1-e “f)*ACF*EFf( ) * (36515 * EDp (40 yr) ¢ [ETy_,(0.507) + (ET;_(0.417)  GSF;(04))]

4O * A

External s_go1—ext =

Where:

Variable Value

C, (UCL or maximum detected concentration in soil) pCi/g Site-specific
Slab size for ACF (Area Correction factor) m? Default (isotope-specific)
EF; (exposure frequency-farmer) day/yr 350

ED; (exposure duration-farmer) yr 40

ET:, (exposure time-outdoor farmer) hr/hr 0.507

ET:, (exposure time-indoor farmer) hr/hr 0.417

GSF; (gamma shielding factor-indoor)unitless 0.4

T; (time-farmer) yr 40

A (lambda decay constant) Isotopic-specific




Table B-2.3
Scenario 2- Agriculture Farmer Exposure

Pathway R3- Inhalation of Contaminants in Airborne Particulates

Ci _ m3 da
CS—sol-inh (”T) «(1— ™) x IFA;_g; (18. 57 ay) « EF; (350 yry ) * ED (40 yr) »

1 hr 1day\ ,1000g
m3\ ETy (24 day) * <Z4hr) *( kg )
PEF (E)

Intakef—sol—inh.(pCi) =

() * 2G5

3 3
( m3) IRAs_, (10 c;’;y) + ED;_(6 yr) + IRAs_, (20%) + EDp_, (34 y7)
IFA: o (185—)=
f-adj

day ED; (40 yr)
Where:
Variable Value
C, (UCL or maximum detected concentration in soil) pCi/g Site-specific
IFA¢..q (age-adjusted soil inhalation factor-farmer) m3/day 18.5
EF; (exposure frequency- farmer) day/yr 350
ED; (exposure duration- farmer) yr 40
PEF (particulate emission factor) m*/kg 1.36E+09
ET: (exposure time- farmer) hr/day 24
IRA¢ (inhalation rate-child farmer) m*/day 10
IRA:, (inhalation rate-adult farmer) m3/day 20
EDs., (exposure duration-adult farmer) yr 34
EDs.. (exposure duration- child farmer ) yr 6
T¢ (time- farmer) yr 40
A (lambda decay constant) Isotopic-specific




Table B-2.4
Scenario 2- Agriculture Farmer Exposure

Pathway R4- Ingestion of Produce (Fruits and Vegetables) Grown in Contaminated Soil

Equation for age -integrated (adult/child) receptors

Intakef—produce—lng.(pCi)
Cs (P_Cl) * (1—e )« IFF_qq; ('18'235](9) +1FVr—aq; (M) * By (350 day) i ( 3 ) * Dy (40ym) + (1000g) T (day) A

g year year “yr ) " \365day kg kg
- 1
te(yr) x A (y_r>
Where:
5.4k k
kg \ (R (ye—af) + ED;_ (6 yr) + IRF;_g (20.5 yegr) * ED;_q(34y1))
IFF;_qq; (18.235 ) =
year EDf (40 yr)
and
3.8k k
. (9 o1 ko ) RV (ye—af) * ED;_ (6 yr) + IRV_, (10.4yegr) « ED;_,(34ym))
F-adi \"*" year) ~ ED(40 yr)




Table B-2.4 (Contd.)

Scenario 2- Agriculture Farmer Exposure

Pathway R4- Ingestion of Produce (Fruits and Vegetables) Grown in Contaminated

Soil- Continued.

Parameters for age -integrated (adult/child) receptors

Variable Value

C, (UCL or maximum detected concentration in soil) pCi/g Site-specific
IFF¢..q (age-adjusted fruit ingestion-farmer) kg/yr 18.235
IFV¢..q ( age-adjusted vegetables ingestion-farmer) kg/yr 9.41

EF; (exposure frequency-farmer) day/yr 350

ED; (exposure duration-farmer) yr 40

TF; (Soil to plant transfer factor) pCi/gram-plant per pCi/gram-soil

Isotope- specific

CPF; (Contaminated Plant Fraction-farmer) unitless 1.0
IRF¢. (Ingestion of fruit rate- child farmer) kg/year 5.4
IRF¢, (Ingestion of fruit rate-adult farmer) kg/year 20.5
IRV¢. (Ingestion of vegetable rate-child farmer) kg/year 3.8
IRV¢., (ingestion of vegetable rate-adult farmer) kg/year 104
EDs., (exposure duration-adult farmer) yr 34
EDs.. (exposure duration-child farmer) yr 6

Ts (time-farmer) yr 40

A (lambda decay constant)

Isotopic-specific




Table B-2.5
Scenario 2- Agriculture Farmer Exposure

Pathway R5- Consumption of Beef

Equation for age -integrated (adult/child) receptors

) pCi _a 43.375kg day 1lyr 1000g
Intakesoi—f_peef—mg.(PC) = Cs (7) *(1-e tf) * IFBf_qq; <W * EF¢| 350 r * 365day * EDfr (40 yr) * kg *

1
((TFoeer * Flueer * TFy) + (TFoeer * Flpeer—s) + (TFoeer * Flpeer— * (1/(Ka + 0+ (3) * (pp-))

tr(yr) = A (yir)

Where:

4.7k k
(IRB;_, (ye—af) * ED;_ (6 yr) + IRBs_, (50.2 —9) * ED;_o(34yr)

year
EDf (40 yr)

)
IFFr_,4; | 43.375 =
! ad}( year




Table B-2.5 (Contd.)

Scenario 2- Agriculture Farmer Exposure

Pathway R5- Consumption of Beef

Parameters for age -integrated (adult/child) receptors

Variable Value

C, (UCL or maximum detected concentration in soil) pCi/g Site-specific
IFBt.oq; (age-adjusted beef ingestion rate-farmer) kg/yr 43.375
Fleet (beef fodder intake rate) kg/day 11.77

EF; (exposure frequency-farmer) day/yr 350

ED; (exposure duration-farmer) yr 40

TF; (Soil to plant transfer factor) pCi/gram-plant per pCi/gram-soil

Isotope- specific

Flyeet.s (beef soil intake rate) kg/day

0.39

Floeer.w (beef water intake rate) L/day

53

Kq4 (soil to water partition coefficient) L/kg

Isotopic-specific

o (Total soil porosity) L water/L pore space 0.5
S (Fraction water content) L water/L porespace 0.3
P (Soil bulk density) kg/L soil 1.5
IRB¢ (beef Ingestion rate- child farmer) kg/year 4.7
IRB¢., (beef Ingestion rate-adult farmer) kg/year 50.2
DF,, (Dilution factor for drinking water) unitless 1

TF,ect (Beef transfer factor ) day/kg

Isotopic-specific

EDs., (exposure duration-adult farmer) yr 34
EDs.. (exposure duration-child farmer) yr 6
T; (time-farmer) yr 40

A (lambda decay constant)

Isotopic-specific




Table B-2.6
Scenario 2- Agriculture Farmer Exposure

Pathway R6- Consumption of Milk From Locally Raised Cows

Equation for age -integrated (adult/child) receptors

) pCi _a 43.375kg day lyr 1000g
Intakesoil—f—dairy—lng.(pCl) = CS (7) * (1 —e tf) * IFDf—adj (W * EFf 350 yr * 365day * EDf (40 yT) * kg *

S 1
{(TFdairy * Fldairy * TFp) + (TFdairy * Fldairy—s) + (TFdairy * Fldairy—w * (1/(Kd +ox* (E) * (m)}

tr(yr) = A (y_lr)

Where:

4.7k k
kg ) (IRDy_, (ye—af) * ED;_ (6 yr) + IRD;_g (50.2 37%7") * ED;_q(34yr)

EDf (40 yr)

IFFe_,qi (43.375
f-adj year




Table B-2.6 (Contd.)

Scenario 2- Agriculture Farmer Exposure

Pathway R6- Consumption of Milk

Parameters for age -integrated (adult/child) receptors

Variable Value

C, (UCL or maximum detected concentration in soil) pCi/g Site-specific
IFDr.oqj (age-adjusted milk ingestion rate-farmer) kg/yr 205.275
Flgairy (dairy fodder intake rate) kg/day 16.9

EF; (exposure frequency-farmer) day/yr 350

ED; (exposure duration-farmer) yr 40

TF; (Soil to plant transfer factor) pCi/gram-plant per pCi/gram-soil

Isotope- specific

Flairy-s (Dairy soil intake rate) kg/day

0.41

Flgairy-w (dairy water intake rate) L/day

92

Kq4 (soil to water partition coefficient) L/kg

Isotopic-specific

o (Total soil porosity) L water/L pore space 0.5

S (Fraction water content) L water/L porespace 0.3

P (Soil bulk density) kg/L soil 1.5
IRDs. (milk Ingestion rate- child farmer) kg/year 96.9
IRDx., (milk Ingestion rate-adult farmer) kg/year 2244
DF,, (Dilution factor for drinking water) unitless 1

TFairy (dairy transfer factor ) day/kg

Isotopic-specific

EDs., (exposure duration-adult farmer) yr 34
EDs.. (exposure duration-child farmer) yr 6
T; (time-farmer) yr 40

A (lambda decay constant)

Isotopic-specific




Table B-2.7
Scenario 2- Agriculture Farmer Exposure

Pathway R7- Consumption of Home Raised Poultry

Equation for age -integrated (adult/child) receptors

pCi _at 31.18kg day 1yr 1000g
Intakesoi— f—po-ing (PCI) = CS( 5 ) (1—e 7)) * IFPr_ g4, (WT)*EFf (350 yr)*(%Sday)*EDf (40 yr)*( ” )*

day 0.2kg pCi pC day 0.022kg
{(T 1S ) Floo gy day )+ TH (g plant perg— SOll)) + ( (E) * Flpo-s( day ))}

5 om 4 (57)

Where:

5k k
kg ) (IRP;_, (ye L ) « ED;_.(6 yr) + IRDy_ a(358

yegr) EDj_q(34yr)
EDf (40 yr)

IFPs_q; (31.18
f-adj year




Table B-2.7 (Contd.)

Scenario 2- Agriculture Farmer Exposure

Pathway R7- Consumption of Poultry

Parameters for age -integrated (adult/child) receptors

Variable Value

C, (UCL or maximum detected concentration in soil) pCi/g Site-specific
IFPs.aqj (age-adjusted poultry ingestion rate-farmer) kg/yr 31.18

Floo (poultry intake rate) kg/day 0.2

EF; (exposure frequency-farmer) day/yr 350

ED; (exposure duration-farmer) yr 40

TF; (Soil to plant transfer factor) pCi/gram-plant per pCi/gram-soil

Isotope- specific

Floo-s (poultry soil intake rate) kg/day 0.022
IRP¢. (poultry Ingestion rate- child farmer) kg/year 5
IRP;, (poultry Ingestion rate-adult farmer) kg/year 35.8

TF,o (poultry transfer factor ) day/kg

Isotopic-specific

EDs., (exposure duration-adult farmer) yr 34
EDs.. (exposure duration-child farmer) yr 6
Ts (time-farmer) yr 40

A (lambda decay constant)

Isotopic-specific




Table B-2.8
Scenario 2- Agriculture Farmer Exposure

Pathway R8- Consumption of Eggs From Home Raised Poultry

Equation for age -integrated (adult/child) receptors

13.01kg

pCi _a .
) 1o (302

day) ( 1lyr
*
yr 365day

day pCi pCi 0.022kg
{(TF (g ) * Flpo(0:2 day) TG plantp "9 - SOil) N (TFe *Floo-s T day )>}

s0m -1 ()

1000g)
*

Intakesoi—f—egg-mg. (PCI) = CS< ) * EFy (350 ) * EDg (40 yr) * (

Where:

2.3k k
kg ) (IRE;_, (ye—af) + ED;_.(6 yr) + IRE;_, (14.9yegr) * ED;_,(34yr)

EDf(40 yr)

IFEs_g4i (31.01
f-adj year




Table B-2.8 (Contd.)

Scenario 2- Agriculture Farmer Exposure

Pathway R8- Consumption of Eggs

Parameters for age -integrated (adult/child) receptors

Variable Value

C, (UCL or maximum detected concentration in soil) pCi/g Site-specific
IFE¢.q; (age-adjusted egg ingestion rate-farmer) kg/yr 31.01

Floo (poultry intake rate) kg/day 0.2

EF; (exposure frequency-farmer) day/yr 350

ED; (exposure duration-farmer) yr 40

TF; (Soil to plant transfer factor) pCi/gram-plant per pCi/gram-soil

Isotope- specific

Floo-s (poultry soil intake rate) kg/day 0.022
IRE: (egg Ingestion rate- child farmer) kg/year 2.3
IRE:, (egg Ingestion rate-adult farmer) kg/year 14.9

TF. (egg transfer factor ) day/kg

Isotopic-specific

EDs., (exposure duration-adult farmer) yr 34
EDs.. (exposure duration-child farmer) yr 6
Ts (time-farmer) yr 40

A (lambda decay constant)

Isotopic-specific




Table B-3.1
Scenario 3- General Residential Exposure

Pathway R1- Incidental Ingestion of Chemicals in Soil

Equation for age -integrated (adult/child) receptors — Non-Cancer

mg 114mg — yr day _¢Kg
Intake —m " (%) - 175r-a (g amy) = £ (350 52) - 10 2
res—sol—Ing. Kag—d - 365davs
g —aay 260aays
ATr (30 years) * ( year )
200mg mg
_ (IRS,_. *ED,_.(6yr) +IRS,_,|100 * ED,_,(24yr)
IFS (114 my—y r) = day + day
r-adj Kg —day) — BW, (15 Kg) BW, (70 Kg)
Where:
Variable Value
C, (UCL or maximum detected concentration in soil) mg/Kg Site-specific
ED,., (exposure duration - resident adult) yr 24
EF, (exposure frequency - resident) day/yr 350
IRS, 4 (soil intake rate - resident adult) mg/day 100
IRS; . (soil intake rate - resident child) mg/day 200
IFS,.aqi (age-adjusted soil ingestion factor - resident) mg-yr/Kg-day 114
ED,.. (exposure duration - resident child) yr 6
ED; (exposure duration - resident) yr 30
AT, (time-resident) yr 30




Table B-3.2
Scenario 3- General Residential Exposure

Pathway R2- Inhalation of Chemicals in Airborne Particulates

Non-Cancer

CSres—solinh ('I'('—:g) « EF, (350 day ) — 1 LT, (24 hr ) * (1d“y ) « ED,(30 yr

T 3 day)  \24hr
mg ) ’
Intakeres—so1-inn (_3) =
“m 365days
Where:
Variable Value
C, (UCL or maximum detected concentration in soil) mg/Kg Site-specific
EF, (exposure frequency-resident) day/yr 350
ED, (exposure duration-resident) yr 30
PEF (particulate emission factor) m*/kg 1.36E+09
ET, (exposure time-resident) hr/day 24
AT, (time-resident) yr 30




Table B-3.3
Scenario 3- General Residential Exposure

Pathway R3- Dermal Contact of Chemicals in Soil

Equation for age -integrated (adult/child) receptors — Non-Cancer

¢ (m) « DFS,_a; (W) « EF, (350 day) . (10—6 r%) « ABS,/ABS,

mg Kg Kg — day yro
Intakeres—sol—lng.( _ ) = 365d
kg - day ATr (30 years) * ( yeac:‘ys)
2800cm? 0.2m cm? 0.07m,
DFS ' (361 mg — yr ) 3 SAr—c (W) * EDr_C(6 yT) * AFC (Wzg) N SAr—a (5700 W) * EDr_a(24yT) * AFa ( cm2 g)
r-adj Kg — day BW, (15 Kg) BW, (70 Kg)




Table B-3.3 (Contd.)
Scenario 3- General Residential Exposure

Pathway R3- Dermal Contact with Chemicals in Soil- Continued

Equation for age -integrated (adult/child) receptors — Non-Cancer

Variable Value

C, (UCL or maximum detected concentration in soil) mg/Kg Site-specific
DFS,..q; (age-adjusted soil inhalation factor-resident) mg-yr/Kg-day | 361

EF, (exposure frequency-resident) day/yr 350

ED, (exposure duration-resident) yr 30

SA... (Skin surface area- resident child) cm? 2800

SA.., (skin surface area-resident adult) cm? 5700

AF.. (Adherence factor-resident child) mg/cm? 0.2

AF.., (inhalation rate-resident adult) mg/cm2 0.07

ED,., (exposure duration-resident adult) yr 24

ED.,.. (exposure duration-resident child) yr 6

AT, (time-resident) yr 30

BW. (body weight-child) Kg 15

BW, (body weight- adult)Kg 70

ABS, (dermal absorption) unitless Chemcial specific
ABS, (oral or Gl absorption) unitless Chemical specific




Table B-3.4
Scenario 3- General Residential Exposure

Pathway R4- Incidental Ingestion of Chemicals in Soil

Equation for age -integrated (adult/child) receptors — Carcinogens

m 114mg — yr da K
mg CS<—g)*IFSr_adj(#)*EFr(3SO y)*(10 Gm—z)

Kg Kg — day yro

365days
LT, (70 years) * (yeT)

Intakeres—sol—lng.(

) =

Kg — day

g — (IRS,_, (ZOOmg ) « ED,_.(6 yr) + IRS,_, (100 mg) % EDp_o(24yr))
IFS, _ -(114 g yr) - day day
r-adj Kg — day BW, (15 Kg) + BW, (70 Kg)
Where:
Variable Value
Cs (UCL or maximum detected concentration in soil) mg/Kg Site-specific
ED,., (exposure duration - resident adult) yr 24
EF, (exposure frequency - resident) day/yr 350
IRS;.. (soil intake rate - resident adult) mg/day 100
IRS,.¢ (soil intake rate - resident child) mg/day 200
IFS;.aqi (age-adjusted soil ingestion factor - resident) mg-yr/Kg-day 114
ED,.. (exposure duration - resident child) yr 6
ED; (exposure duration - resident) yr 30
LT, (Life time-resident) yr 70




Table B-3.5
Scenario 3- General Residential Exposure

Pathway R5- Inhalation of Chemicals in Airborne Particulates Emitted from Soil

Carcinogens

mg ng day 1 hr 1day
Csres—sol—inh (ﬁ) *1000 (m—g> * EF, (350 y—r> * PEF <m3) * ET, (24@) * (m) * EDT (30 yT)
1l kg
Intakeres—sol—inh.(m_gg) = 365da?/s
LT,(70yT) * W

Where:
Variable Value
C, (UCL or maximum detected concentration in soil) mg/Kg Site-specific
EF, (exposure frequency-resident) day/yr 350
ED, (exposure duration-resident) yr 30
PEF (particulate emission factor) m*/kg 1.36E+09
ET, (exposure time-resident) hr/day 24
LT, (Life time-resident) yr 70




Table B-3.6
Scenario 3- General Residential Exposure

Pathway R6- Dermal Contact of Chemicals in Soil

Equation for age -integrated (adult/child) receptors — Carcinogenic

mg 361mg —yr day _¢Kg
mg CS (E) * DFSr—adj (W) * EFr (350 y_‘l"> * (10 6m—g> * ABSd/ABSO
Intakeres—sol—lng.(Kg _ day) = 365days
LTr (70 years) = ( vear )
2800cm? 0.2m cm? 0.07m
_— (361 mg — yr ) S (W) * ED,_(6 yr) * AF, ( szg ) ) SA,_, (570()@) * ED,_o(24yr) * AF, (= 9y
r-adj Kg — day BW, (15 Kg) BW, (70 Kg)




Table B-3.6 (Contd.)

Scenario 3- General Residential Exposure

Pathway R6- Dermal Contact with Chemicals in Soil- Continued

Equation for age -integrated (adult/child) receptors — Carcinogens

Variable Value
C, (UCL or maximum detected concentration in soil) mg/Kg Site-specific
DFS,..q; (age-adjusted soil inhalation factor-resident) mg-yr/Kg-day | 361
EF, (exposure frequency-resident) day/yr 350
ED, (exposure duration-resident) yr 30
SA... (Skin surface area- resident child) cm? 2800
SA.., (skin surface area-resident adult) cm? 5700
AF.. (Adherence factor-resident child) mg/cm2 0.2
AF., (Adherence factor-resident adult) mg/cm2 0.07
ED.., (exposure duration-resident adult) yr 24
ED... (exposure duration-resident child) yr 6

LT, (Life time-resident) yr 70
BW. (body weight-child) Kg 15
BW, (body weight- adult)Kg 70

ABS, (dermal absorption) unitless

Chemcial specific

ABS, (oral or Gl absorption) unitless

Chemical specific




Table B-3.7
Scenario 3- General Residential Exposure

Pathway R7- Ingestion of Chemical Contaminants in Tap Water-Metal-Cancer

Equation for age -integrated (adult/child) receptors

day L—yr

[ntakewater—Ca—ing. ( day

yr

Kg — day

AT, (365

Hg
mg ) B CW (T) * EP;« (3507) * IFWr—adj (1086m}

) * LT, (70years) * (1000 %)

Loy \  EDre 6y s IRW, o (1305)  EDra(24y) * IR o2 355)
TEWr—aaj (1'086 Kg — day) - BW,(15 Kg) BW, (70 Kg)
Where:
Variable Value
C,, (contaminant concentration in water) ug/L Site specific
ED,., (exposure duration - resident adult) yr 24
ED;.. (exposure duration - resident child) yr 6
EF, (exposure frequency - resident) day/yr 350
IRW,, (water intake rate - resident adult) L/day 2
IRW,.. (water intake rate - resident child) L/day 1
IFW,..q4i (@ge-adjusted water ingestion factor - resident) L-yr/Kg-day 1.086
BWa (Body weight-resident adult) Kg 70
BWc (Body weight-resident child) Kg 15
LT, (Life time-resident) yr 70




Table 3.8
Scenario 3- General Residential Exposure

Pathway R8- Dermal Contact of Chemical Contaminants in Tap Water-Inorganics-Cancer

Equation for age -integrated (adult/child) receptors

Hg cm day ' cm? — event — yr _ hr
mg )_ Cw (42)* Kk, (55) * EF: (350 " ) * DFWy_gq; (8811.4 Ko da )* ETp-aaj (0.664 -0 )

Kg — day AT, (365 day
yr

Intake _Ca- (
water—Ca—der. cm3

L

) « LT, (70years) * (1000 #T%) x (1000 )* GIABS

cm? — event — yr
DFW,_q; (8811.4

Kg —day

ED,_. (6 yr) « EV,_,. (1 %eynt) « SA.(6,600 cm?)  ED,_,(24yr) = EV,_, (1 %eynt) « SA.(18,000 cm?)
h BW,.(15 Kg) + BW,(70 Kg)

hr
_ ETe (1550757) * EDc (6 years)+ET,,,q (0.58

event) ED, (30 years)

hr
event

) * ED, (24 years)

ETyy—adj (0.664




Table B-3.8 (Contd.)
Scenario 3- General Residential Exposure

Pathway R8- Dermal Contact with Chemicals in Tap Water-Metals-Cancer- Continued

Equation for age -integrated (adult/child) receptors — Carcinogens

Variable Value

C. (contaminant concentration in water) pg/L Site-specific
DFW...qj (age-adjusted water dermal factor - resident) cm’-event-yr/Kg-day 8811.4

EF, (exposure frequency-resident) day/yr 350

ED, (exposure duration-resident) yr 30

SA... (Skin surface area- resident child) cm? 6,600

SA.., (skin surface area-resident adult) cm? 18,000

K, ( dermal permeability coefficient)cm/hr Chemical specific
ET.w-aq; (eXposure time-age adjusted-resident water)hr/event 0.664

ET..c (exposure time-water resident child) hr 1

ET... (exposure time-water resident adult) hr 0.58

ED.., (exposure duration-resident adult) yr 24

ED,.. (exposure duration-resident child) yr 6

LT, (Life time-resident) yr 70

BW. (body weight-child) Kg 15

BW, (body weight- adult)Kg 70

GIABS, (oral or Gl absorption) unitless Chemical specific




Table B-3.9

Scenario 3- General Residential Exposure

Pathway R9- Ingestion of Chemical Contaminants in Tap Water-Metal-NonCancer

Equation for age -integrated (adult/child) receptors

Cw () +EF, (350 )* IFW;_qq; (1.086

L—yr
Kg—day)

mg
Intakewater—nc—ing. ( ) =

kg —day AT, (365 d%) « ED,(30years) * (1000 %}
_ ED, ¢ 6y1) + IRW, (1305)  EDy_o(24y7) * IRW, o2 755)
IFW,_qq; (1.086 24l ) - day day
Kg — day BW_.(15 Kg) BW,(70 Kg)
Where:
Variable Value
C., (contaminant concentration in water) ug/L Site specific
ED, (exposure duration - resident) yr 30
ED, , (exposure duration - resident adult) yr 24
ED,.. (exposure duration - resident child) yr 6
EF; (exposure frequency - resident) day/yr 350
IRW,, (water intake rate - resident adult) L/day 2
IRW,.. (water intake rate - resident child) L/day 1
IFW, .4 (@age-adjusted water ingestion factor - resident) L-yr/Kg-day 1.086
BWa (Body weight-resident adult) Kg 70
BWc (Body weight-resident child) Kg 15




Table B-3.10
Scenario 3- General Residential Exposure

Pathway 10- Dermal Contact of Chemical Contaminants in Tap Water-Inorganics-NonCancer

Equation for age -integrated (adult/child) receptors

Hg cm day ' cm? — event — yr _ hr
mg )_ Cw (12)* Kk, (55) * EF: (350 o ) * DFWy_gq; (8811.4 Ko da )* ETp-aaj (0.664 -0 —)

Kg — day AT, (365 ) « ED, (30years) * (1000 %) ] (1000

Intake —ne— (
water—nc—der. Cm3

L

day
yr

) * GIABS

cm? — event — yr)

DFW,_qq; <8811.4 Ko —day

ED,_. (6 yr) * EV._, (1 %ey”t) x SA.(6,600 cm?)  ED,_,(24yr) = EV,_, (1 %‘3;”) « SA.(18,000 cm?)
= +
BW,(15 Kg) BW, (70 Kg)

hr hr
hr ) ET ¢ (1 m) * ED. (6 years)+ET,,,, (0.58 event) * ED, (24 years)

- ED,(30 years)

ETyy—adj (0.664 ——




Table B-3.10 (Contd.)
Scenario 3- General Residential Exposure

Pathway R10- Dermal Contact with Chemicals in Tap Water-Metals-NonCancer- Continued

Equation for age -integrated (adult/child) receptors — Carcinogens

Variable Value

C. (contaminant concentration in water) pg/L Site-specific
DFW...qj (age-adjusted water dermal factor - resident) cm*-event-yr/Kg-day 8811.4

EF, (exposure frequency-resident) day/yr 350

ED, (exposure duration-resident) yr 30

SA... (Skin surface area- resident child) cm? 6,600

SA.., (skin surface area-resident adult) cm? 18,000

Ky ( dermal permeability coefficient)cm/hr Chemical specific
ETrw-aq; (exposure time-age adjusted-resident water)hr/event 0.664

ET... (exposure time-water resident child) hr 1

ET... (exposure time-water resident adult) hr 0.58

ED.., (exposure duration-resident adult) yr 24

ED... (exposure duration-resident child) yr 6

BW. (body weight-child) Kg 15

BW, (body weight- adult)Kg 70

GIABS, (oral or Gl absorption) unitless Chemical specific
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